A rose, Gram-stain-negative, aerobic, rod-shaped bacterium that was motile by gliding, and designated strain H359 
The family Cytophagaceae belongs to the phylum Bacteroidetes, and members of the group are widely distributed in hypersaline lakes, desert sand, soil, and marine and fresh water environments (Reichenbach, 1989; Brettar et al., 2004; Donachie et al., 2004; Frette et al., 2004; Wang et al., 2010) . The family comprises more than 30 genera, including recently reported genera, such as Fibrella (Filippini et al., 2011b) , Fibrisoma (Filippini et al., 2011a) , Pseudarcicella (Kämpfer et al., 2012) , Nibribacter (Kang et al., 2013) and Huanghella (Jiang et al., 2013) at the time of writing. Colonies of strains of this group are usually pigmented owing to carotenoids or flexirubin-type pigments, so cell masses are yellow, orange, pink or red. Their main respiratory quinone is menaquinone 7 (MK-7) (Nakagawa, 2011) . The genus Rufibacter was isolated from Tibet during the course of exploring novel radiation-resistant bacteria to investigate their carotenoids, which may be used as antioxidants (Abaydulla et al., 2012) . At the time of writing, only one species with a validly published name is recognized as a member of the genus Rufibacter (Abaydulla et al., 2012) . During an investigation of microbial sources in the Xinjiang Uygur Autonomous Region of PR China, a novel bacterium, designated H359 T , was isolated from a soil sample contaminated by Cs
137
. The taxonomic status of the organism was determined by using a polyphasic approach; the closely related strain Rufibacter tibetensis CCTCC AB 208084 T was selected as the reference strain.
Strain H359
T was isolated from a soil suspension after incubation at 30 u C for 14 days on a plate containing R2A medium (Difco). The soil sample was collected from radiation-polluted soil from the Xinjiang Uygur Autonomous Region of PR China. The isolate was routinely maintained on R2A agar slants at 4 u C and preserved as suspensions of cells in glycerol (20 %, v/v) at 270 u C, as was the closely related type strain R. tibetensis CCTCC AB 208084 by the China Center for type Culture Collection (CCTCC). Biomass for chemotaxonomic and molecular systematic studies was prepared by growing the strains in shake flasks of R2A broth at 30 u C for 3 days. Cells were harvested by centrifugation and washed with ddH 2 O and then freeze-dried before use in chemical studies.
Cell morphology was examined by light microscopy (Olympus BX43) and transmission electron microscopy (JEM-2100, JEOL) after 3 days of incubation on R2A agar medium at 30 u C. The presence of flagella was investigated by TEM. Gram staining was carried out by using the standard Gram reaction and was confirmed by using the KOH lysis test method (Cerny, 1978) . Gliding motility was assessed as described by Bowman (2000) . Carotenoid-and flexirubin-type pigments were detected as described by Bernardet et al. (2002) . Growth at different temperatures (4, 10, 15, 20, 25, 28, 30, 37, 45 and 50 u C) was observed on R2A agar medium for 2 weeks. Salt-tolerance was examined at different NaCl concentrations (0, 0.5, 1, 1.5, 2, 3, 5, 7, 9 and 10 % w/v) on basic R2A agar medium at 30 u C for 2 weeks. The pH range and optimum for growth were examined at pH 4.0-13.0 using the following buffer systems, as described by Xu et al. (2005) : pH 4.0-5.0, 0.1 M Citric acid/0.1 M Sodium citrate; pH 6.0-8.0, 0.1 M KH 2 PO 4 /0.1 M NaOH; pH 9.0-10.0, 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 ; pH 11.0, 0.05 M Na 2 HPO 4 /0.1 M NaOH; pH 12.0-13.0, 0.2 M KCl/0.2 M NaOH. All the tests were performed at 30 u C for 2 weeks by culturing the strain in R2A. Biolog GEN III microplates were used to determine carbon source utilization, and other physiological characteristics were determined by using the API 50CH and API 20NE test strips (bioMérieux) according to the manufacturer's instructions. Nitrogen source utilization was determined according to Williams et al. (1989) . Catalase activity was detected by the production of bubbles after the addition of a drop of 3 % (v/v) H 2 O 2 and oxidase activity was determined by the oxidation of tetramethyl-r-phenylenediamine (Kovács, 1956) . Milk coagulation and peptonization were determined by incubating for 4 weeks at 30 u C using 20 % (w/v) skimmed milk as the medium. Hydrolysis of starch, gelatin, cellulose, Tweens 20, 40, 80 and utilization of urea and nitrate reduction were tested. Media and procedures used for determination of these physiological features were described by Williams et al. (1989) and Gordon et al. (1974) . Sensitivity of strain H359
T to the antibiotics, tobramycin (10 mg), amoxicillin (10 mg), erythromycin (15 mg), ampicillin (10 mg), norfloxacin (10 mg), ciprofloxacin (5 mg), polymyxinB (300 IU), gentamicin (10 mg), oxacillin (1 mg), nitrofurantoin (300 mg), vancomycin (30 mg), ceftriaxone (30 mg), minocycline (30 mg), teicoplanin (30 mg) and cefazolin (30 mg) was examined after 3 days at 30 u C on R2A medium using antibiotic discs (Himedia) (Groth et al., 2007) .
Cells of strain H359
T were found to be Gram-stain-negative, aerobic, non-spore-forming rods, 0.44-0.61 mm in width and 1.19-1.43 mm in length and motile by gliding (Fig. 1 ). Flagella were not observed but irregular extracellular structures occurred. Moreover, the long and irregular extracellular structures observed in strain H359
T appeared different to the irregular fibrillar structures reported for R. tibetensis CCTCC AB 208084
T (Abaydulla et al., 2012) . Colonies were circular, convex, shiny, rose and smooth on R2A agar after 3 days at 30 u C. Carotenoid was produced, but not flexirubin. Growth occurred on R2A and TSA. Cells grew at 4-37 u C (optimum, 30 u C), pH 6.0-9.0 (optimum, pH 7.0) and 0-4 % (w/v) NaCl (optimum, 0-1 %). Reactions were negative for starch, urease, hydrolysis of Tweens 20, 40 and 80, cellulose hydrolysis, H 2 S production, methyl red tests and the reduction of nitrate. Meanwhile, catalase, oxidase, tests of milk coagulation, milk peptonization, gelatin, indole production and Voges-Proskauer tests were found to be positive. The results of the Biolog GEN III microplate, API 20NE and API 50CH tests for the isolate and the reference strain and the differences between them are shown in Table 1 . Cellular fatty acid analysis was performed by using the Microbial Identification System (Sherlock Version 6.1; MIDI database: TSBA6) (Sasser, 1990) . Polar lipids were extracted and analysed by two-dimensional TLC as described by Minnikin et al. (1979) . The quinones were extracted by using the method of Collins (1985) and separated by HPLC (Kroppenstedt, 1982) . The G+C content of genomic DNA was determined using the HPLC method (Mesbah et al., 1989) .
The major polar lipids present in strain H359
T were phosphatidylethanolamine and five unknown lipids (Fig. S1 , available in the online Supplementary Material). Cellular fatty acid profiles are shown in Table 2 . The major cellular fatty acids of strain H359
T were iso-C 15 : 0 (30.5 %), C 16 : 1 v5c (5.8 %), summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B, 33.0 %) and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c, 6.3 %). The fatty acid profile of the strain was similar to that of the type strain of the genus Rufibacter used as a reference in this study. The predominant menaquinone type was MK-7, which was in agreement with the description of the genus Rufibacter. The DNA G+C content of strain H359
T was 43.9 mol%.
To determine its accurate taxonomic position, multiple alignments of strain H359 T with the reference type strain R. tibetensis CCTCC AB 208084 T were performed using the CLUSTAL X software package (Thompson et al., 1997) . The Kimura two-parameter model was used to calculate evolutionary distances (Kimura, 1980) . Phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) tree-making algorithms. Phylogenetic and molecular evolutionary analyses were performed using the software package MEGA version 5.0 (Tamura et al., 2011) and the PHYML package (Guindon & Gascuel, 2003) . Bootstrap analysis was used to evaluate the topology of each tree with 1000 replications (Felsenstein, 1985) .
Comparisons with 16S rRNA gene sequences from the GenBank database revealed that strain H359 T (1503 bp, GenBank accession number KM264303) had highest similarity to R. tibetensis CCTCC AB 208084 T (96.1 %), followed by Nibribacter koreensis GSR3061 T (94.5 %) and Pontibacter roseus DSM 17521 T (92.4 %). The phylogenetic tree reconstructed using the neighbour-joining method (Fig. 2) suggested that strain H359
T should be a member of the genus Rufibacter. The novel isolate and the type strain of R. tibetensis CCTCC AB 208084 T formed a well delineated subclade in the 16S rRNA gene tree with a 99 % bootstrap value, which was supported by all of the tree-making algorithms.
In conclusion, on the basis of the phenotypic differences and phylogenetic analysis strain H359
T represents a novel species of the genus Rufibacter, for which the name Rufibacter roseus sp. nov. is proposed.
Description of Rufibacter roseus sp. nov.
Rufibacter roseus (ro'se.us. L. masc. adj. roseus referring to red rose-coloured colonies). 
Characteristic 1 2
Growth temperature ( u C) 4-37 18-33 NaCl concentration for growth (%) 0-4 0-1.5 pH 6-9 6-8 Oxidation of (GEN III MicroPlate):
43.9 46.8* *Data from Abaydulla et al. (2012) .
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Cells are Gram-stain-negative, aerobic, motile by gliding, rod-shaped, 0.44-0.61 mm wide and 1.19-1.43 mm long. Colonies are rose, circular, convex, shiny and smooth on R2A agar after 3 days. Carotenoid is produced, but no flexirubin. Cells grow well on R2A and TSA. Growth occurs at 4-37 u C (optimum, 30 u C), pH 6.0-9.0 (optimum, pH 7.0), and with 0-4 % (w/v) NaCl (optimum, 0-1 %, w/v NaCl 
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T and other related members of the family Cytophaceae. Asterisks indicate branches that were also recovered using maximum-parsimony and maximum-likelihood trees. Bootstrap values (¢50 %) based on 1000 replications are shown at branch nodes. Bar, 0.02 sequence variation.
positive for aesculin, para-nitro-D-methyl galactose, glucose fermentation, mannose, N-acetyl-D-glucosamine, maltose. Sensitive to polymyxinB (300 IU), gentamicin (10 mg), vancomycin (30 mg) and ampicillin (10 mg). The predominant menaquinone is MK-7. The polar lipids comprise phosphatidylethanolamine and five unknown lipids. The major cellular fatty acids are iso-C 15 : 0 , C 16 : 1 v5c, summed feature 4 (containing iso-C 17 : 1 I/ anteiso-C 17 : 1 B) and summed feature 3 (containing C 16 : 1 v7c/C 16 : 1 v6c).
The type strain, H359 T (5CPCC 100615 T 5KCTC 42217 T ), was isolated from a radiation-polluted soil in the Xinjiang Uygur Autonomous Region of PR China. The DNA G+C content of the type strain is 43.9 mol%.
